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[^©fNSB&M] 

[0 0 0 1] 
[0 0 0 2] 

S£l3*lTV>5o R. Roeder^*J«>Ttt»««|g^Ml»K:^L/TJK**&2 0*£ 
, *^^#e>CJ:§S*^H^-TFllD«)5|iig • 9 n M*©M 

[0 0 0 3] 

, «^'l»&fiJMLfe^3R»e'?-©lSf««>f^-y>yai (MR I) fclt, h 

% ^ z> %&t>m e> *it § v>*r .*i%$m&s5£ ©t 1 u ^ y - Mut-fes . 
&&m&%>v* ^mom^itE gadMe nmtti&a?* htr^y 



2 



ffi§£4# 2003-3008064 



2002—002396 



, 3^S^i:%VNt>tlSl«^K^^©«^±TlCOV>T, »b^R©jfi»reJ 

&&M%T-f i om&>Xm%fcV2bZ>o Ifc^ot, whole body micro-imaging©^^ 
[0 0 0 4] 

[»J!jWWfcb.k3fc"r*||W] 
[0 0 0 5] 
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(micro-positron emission tomography) ASPECT (single-photon emissi 
on computed tomography) ^=&*R btlT V% 5*V ffiK^mm l/^Tfe U , — 

[0 0 0 6] 
[0 0 0 7] 

(Molecular Biology of the Cell, Vol.11, 4309-4321, 2000) 0 
[0 0 0 8] 
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20 0, 2-002396 ^ 

LTVN§z:t > Mijtfc*©*!Ri*fc;^Tttv\i*ft%#y y >a©*rafcWST 

t5it^?lfc. #iCphmlAphm2Ari^Mt, phm3At, P 
, P HM 1 -4 ttfi^tfttlftrtfe b < &1BU:{C& V^^tSt" £ 6 *l 5 # y 

^T©^^c^ : *^^»•t«g>Zli:^e>tlTV^^^y U >i5: 31 P-NM 

ykizJ3-x2>&w* 1 ii-NMRK& vm&mizmw-t&z. tizzy, ±mm&m 
n<D#v vym&f&Bm (phm) m^^^^-^-M^tLhxmmv^^ 

, ^P-NMR&^H-NMRJCJryjWJfiftfiDJKU U >»©3fcSI*&#Mfc*» 
^'JW^f -McfH8Ibfc£z:5, $8«U^/l/£jSET»*MHII6l*©jKy u > 

[0 0 0 9] 

^b^^^NMRtcioTtf^Hrig^^^ sKy y >^x*&s;r 
sit^iiB^om^^©^©^-^ 1 ; y#-%Wi (»#«2) ^> #yy 
>Bfc#* m^5t^©Tm^^$tifejKy y >^j^#^5te^-cDi§mfc j: y 
ms. s.n * jk y y >&t* fesrt £ -t § 2 sb«© ffijeate^oiBS* 

^T*fe^cihS:#tii[i: > r-sa#^2fa^©m^»^©^©^~^ vymm 

-^y>^?S (»#«5) NMRJC^sagfe^ NMR 

M>tT*& S Z. £ £ f S 1~5 © ^i*4x^|B^om^3t^©^© 
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[0 0 10] 

^jS&Mvx«ii:S:«f*«i:'r«#aSim©^^y--->^*^ 0) 

[0 0 11] 

[#gf£©l!Si©7£f§] 

, jUfrfticttaKy y yWtcom. &m^vvu-2±n. y^v^y^cofi^m^ 

[0 0 12] 

E3j«y y LTtt, msae^ ©rasKistiiestifejKy y >i*£j*MHi4s 
^tutiv\ *«)»33iK:*yK&s*iejKy y ^n&^WK^-rs^i: 
T?at*ssnfejKy y >»^»**e : ?«:fflv\*ifc««»*uv^ #y y >»© 
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NMR0D^migHl^^feS^^5 Ome r JgTF. #IC 31 P — NMR&C33 V*T 

;TlS 1 Ome r L <U >K U V— 9--f 

M 1 ~ 5 Mfc¥(Dl&gmF}]kT$ P HM 1~507^; &@B#!## 1 — 10 

[0 0 13] 

K^n-Act^J/^-^f h^n-AP4 50, f 5 

b - 5 6 3 %mf SZl£:#T?^<5#, NMR &C«fc Sfrf-SMSKfr £ ^ b 9 U - 

&SSl#I&IB?a## 1 1. *<&75 ^&BB#I£I2#I##1 2 iibT, 
[0 0 14] 

(z>m^a^-?©^© * — # y > ^^"^ c 33 w s /?r jester tvx 
h (taf) &<Dm*&ifm*<D&®i&fc^ -r<fc*)'fe»*«3PH-? > ^*»^L/ 

, ^O^&^IB'tSite^ RPS5igf, HIS4lfi?, TU 
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[0 0 15] 

3&fci*Hfcy, ppKtti^fy^ATPj^&jK'j vymtt&&'t*z.z.tfi-e 

b TM V>5 Z H % RTIgT^ £ o 
[0 0 16] 

»33I3CttWKUTv^«*jB J «>«l^l^:, mmmtz-f y^hux-mm^. nm 
<D$mm>£S5M - mM-tzzniz *y, m^e^^iiifj^^^sm^se^ 

aids. ejftufc, ^©^>f;i/^«S5asif©^M^ 

[0 0 17] 

^iCfeVNT^VN^tlSNMRaM^bTtt, NMRi'WtClftS^NMR 
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% HSftMM ffmfltti* 3 «fc o ic y □ - ?m&1fi&Bk 2 ti tc N M R ISA ^>fl£«4jB 
[0 0 18] 

MM] 

[0 0 19] 

(S.cerevisiae) 4f t P hm4 ; »y^7f htt^YPD^ 
(Bacto yeast extract [l%w/v] , Bacto peptone [2%w/v] „ Glucos 
e [2%w/v] ) t^WS*, W&tlfcJWflSil©a)U> ( 31 P) NMRX^?. 
h;i/S:NMR^fA (^*-ffiRDRX-5 0 0) 4f«btlgbfc„ :fc 

mmz&^vx wmm* ft vitmM. mm^mmvym (orthopho 

sphate) , /tfy y (polyphosphate ends) , >KUU>HI (polyphos 

phates) ©rtauicffia-r*s/^^/«:**i-e*iH)febfe. fsm&HucjR-r. m 

[0 0 2 0] 

NMRM^tC«mS&l§«)fe#, 31 P-NMR{CJ:S 1 ^jn-f ^-^^ (1 

r^7G^n^r>f fcifcoT^fco M:Hl£EI2K:3t-r 0 El 2 e> bji e> £ e> &c 

, sk u y >afc©«as/jKy u >&<z>5fc3§gB/M&y ym<D^-m<Di/^;v^m 

Mit^D77^&^ri:mfc D rtL«MlSi^©si<y y >B*&<f *- 
) -mr i o^mzz&mzm&ir&s/ff-f'jvtimmhfc. it^D77-f 

o 

[0 0 2 1] 

Phm4;>y?7 1 ) h^lC^fbT, GAL 1 ^n^- # -©T^IC P HM4 M 
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t/£3^ YPGigifi (Bacto yeast extract [l%w/v] , Bacto pepton [2 
%w/v] , Galactose [2%w/v] ) t^fS-t, PHM4l^M4 

#>e>*l£„ 3}f 'J 'J >K© 31 P - N M R f ^t;i/IC J: V G A L 1 ^ 

n =E - # - CD ?S ft £ - # - "t £ Z. H ifi T* £ £ r # t> if* o . 
[0 0 2 2] 

(S.cerevisiae) ODg^ftfc (EI4±®) fcp hm4 ; '^7f hi ( 
04T1) fc&^tl^tll mMCDF e C lg&*iDUfc Y PDJ&JfiTfJSiiU # 
P,flfc3n--$:fg3mm, ^£ 1 mm©T^ U /l/JRJC^fU NMRfiCfgtf) 
, ^^e > <3D3Dn-0 1 H-NMRtC < fcS-f * - ^fcfTo fc. -£tf>M:fll£ia 

[0 0 2 3] 
[0 0 2 4] 

SEQUENCE LISTING 
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<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 



<120> Method of monitoring gene expression 
<130> 13-347 

<140> 
<141> 

<160> 14 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2487 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(2484) 

<400> 1 

atg ctg ttt gga gtg aag ttg get aat gag gtt tat cct cct tgg aag 48 

Met Leu Phe Gly Val Lys Leu Ala Asn Glu Val Tyr Pro Pro Trp Lys 
1 5 10 15 . 

ggt tct tat att aat tat gag ggc ttg aaa aaa ttc ctg aag gaa gat 96 
Gly Ser Tyr He Asn Tyr Glu Gly Leu Lys Lys Phe Leu Lys Glu Asp 



1 1 
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20 



25 



30 



age gtg aag gat gga agt aac gat aag aaa gca cgc tgg gac gat tea 144 
Ser Val Lys Asp Gly Ser Asn Asp Lys Lys Ala Arg Trp Asp Asp Ser 
35 40 45 

gat gaa tec aag ttt gtg gaa gag ttg gat aag gaa' ctt gaa aaa gtc 192 
Asp Glu Ser Lys Phe Val Glu Glu Leu Asp Lys Glu Leu Glu Lys Val 
50 55 60 

tat ggt ttt caa eta aaa aag tac aat aac ttg atg gag aga ttg tec 240 
Tyr Gly Phe Gin Leu Lys Lys Tyr Asn Asn Leu Met Glu Arg Leu Ser 
65 70 75 80 

cat ctg gag aaa caa aca gat acg gaa gca gec ata aag gec ttg gac 288 
His Leu Glu Lys Gin Thr Asp Thr Glu Ala Ala lie Lys Ala Leu Asp 

85 90 95 

/ 

get gat gca ttc caa cgt gta ttg gag gaa ctg tta age gag tct ace 336 
Ala Asp Ala Phe Gin Arg Val Leu Glu Glu Leu Leu Ser Glu Ser Thr 
100 105 110 



gaa tta gac aat ttt aag aga ttg aac ttt act ggg ttt get aag att 384 
Glu Leu Asp Asn Phe Lys Arg Leu Asn Phe Thr Gly Phe Ala Lys He 
115 120 125 

gtt aag aaa cat gac aag eta tat cca aag tat cca tct gtt aaa tct 432 
Val Lys Lys His Asp Lys Leu Tyr Pro Lys Tyr Pro Ser Val Lys Ser 
130 135 140 
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ttg ttg gaa gtt aga tta aag gaa ttg cct tec cat teg gaa gaa tat 
Leu Leu Glu .Val Arg Leu Lys Glu Leu Pro Ser His Ser Glu Glu Tyr 
145 150 155 160 



480 



tec cca ttg ttg tat cgt att tea ttt ttg tac aac att ttg aga agt 
Ser Pro Leu Leu Tyr Arg He Ser Phe Leu Tyr Asn He Leu Arg Ser 
165 170 175 



528 



aat ttt aac act gca tct gaa ccc tta gee age get tct aag ttt tct 
Asn Phe Asn Thr Ala Ser Glu Pro Leu Ala Ser Ala Ser Lys Phe Ser 
180 185 190 



576 



age att gtc age aat gac 
Ser He Val Ser Asn Asp 
195 

tgg gtt cat aat gac aac 
Trp Val His Asn Asp Asn 
210 



ata gac atg aat ttc aga 
He Asp Met Asn Phe Arg 
200 

tta atg gag gtc aaa aca 
Leu Met Glu Val Lys Thr 

215 220 



age ttt aaa ttt 624 
Ser Phe Lys Phe 
205 

aga ate ttg aga 672 
Arg He Leu Arg 



cat ctt ccc gtg ttg gtc tac gec aat gtt ccc tec gaa aac gat gac 720 
His Leu Pro Val Leu Val Tyr Ala Asn Val Pro Ser Glu Asn Asp Asp 

225 230 235 240 

ctg gtc aat aga ttc gaa tea gat ata tea aat aat gat gaa att gtg 768 
Leu Val Asn Arg Phe Glu Ser Asp lie Ser Asn Asn Asp Glu lie Val 

245 250 255 
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ggt agt teg age tec act agt age gta gaa cat ggc ttg gga gcg cgc 816 
Gly Ser Ser Ser Ser Thr Ser Ser Val Glu His Gly Leu Gly Ala Arg 
260 265 270 

tec ttc gat cca tta ate aac acg eta tat ttt gac aat gag cat ttt 864 
Ser Phe Asp Pro Leu lie Asn Thr Leu Tyr Phe Asp Asn Glu His Phe 

275 280 285 

gaa tta tat aac gac aag tta tta aag tta aat tea gca cct act tta 912 
Glu Leu Tyr Asn Asp Lys Leu Leu Lys Leu Asn Ser Ala Pro Thr Leu 
290 295 300 

aga tta agg tgg act ggc cag tta tct gat aag ccg gat att ttc ttg 960 
Arg Leu Arg Trp Thr Gly Gin Leu Ser Asp Lys Pro Asp He Phe Leu 

305 310 315 320 

gaa aag aaa act ctt att gaa gac gaa gee act ggg aag tct gaa ttt 1008 
Glu Lys Lys Thr Leu He Glu Asp Glu Ala Thr Gly Lys. Ser Glu Phe 
325 330 335 

gat eta act aaa ttg caa ttg aaa caa aaa ttc att aac ggg ttt att 1056 
Asp Leu Thr Lys Leu Gin Leu Lys Gin Lys Phe He Asn Gly Phe He 

340 345 350 

ttc gaa ggt gat aag aaa ttt aaa gaa caa act ttg aaa aag tta aaa 1104 
Phe Glu Gly Asp Lys Lys Phe Lys Glu Gin Thr Leu Lys Lys Leu Lys 
355 360 365 

gaa agt ggt acg gca ggg aga gac ctg gaa agg tta gaa gaa gat ttc 1152 

1 4 ffi$E# 2003-3008064 
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Glu Ser Gly Thr Ala Gly Arg Asp Leu Glu Arg Leu Glu Glu Asp Phe 
370 375 380 

tct gag att caa aac ttt att ate aag aat gaa ttg caa cca gtt ttt 1200 
Ser Glu lie Gin Asn Phe lie He Lys Asn Glu Leu Gin Pro Val Phe 
385 390 395 400 

aga act gtt tac acc aga act get ttc cag att ccc ggc gat gac aag 1248 
Arg Thr Val Tyr Thr Arg Thr Ala Phe Gin He Pro Gly Asp Asp Lys 
405 410 415 

ata aga gta acc att gac tct aat att gta ttc ate aag gag gat tea 1296 
lie Arg Val Thr He Asp Ser Asn He Val Phe He Lys Glu Asp Ser 

420 425 430 

ttc gac aga gag cgt cca att aga gac cct aat acc tgg cat aga act 1344 
Phe Asp Arg Glu Arg Pro He Arg Asp Pro Asn Thr Trp His Arg Thr 
435 440 445 

gat att gat gee aat gtt gca aat ccc ttg aaa ttc ctg aga gga ggc 1392 
Asp lie Asp Ala Asn Val Ala Asn Pro Leu Lys Phe Leu Arg Gly Gly 
450 455 460 

gag tat get aag ttt cct tat tea gta atg gaa att aaa gtg aaa agt 1440 
Glu Tyr Ala Lys Phe Pro Tyr Ser Val Met Glu lie Lys Val Lys Ser 
465 470 475 480 

tea tta gat tct teg atg tct gec agt tct atg att tct aat gta aaa 1488 
Ser Leu Asp Ser Ser Met Ser Ala Ser Ser Met lie Ser Asn Val Lys 

1 5 ffi!E# 2003-3008064 
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485 490 495 

ctg cct aaa aag cat ggt caa tgg ctg aac gat ttg aca aat tct cat 1536 
Leu Pro Lys Lys His Gly Gin Trp Leu Asn Asp Leu Thr Asn Ser His 
500 505 510 

ttg gtc aaa gaa att cca aag ttt tct ate ttt gtg caa ggt gtg gca 1584 
Leu Val Lys Glu lie Pro Lys Phe Ser lie Phe Val Gin Gly Val Ala 

515 520 525 

tea ttg tat gga gat gat gaa aaa tta gat ate tta cca ttt tgg tta 1632 
Ser Leu Tyr Gly Asp Asp Glu Lys Leu Asp lie Leu Pro Phe Trp Leu 
530 535 540 

cca gat ttg gaa aca gat att aga cag gat cct aag caa gca tat gag 1680 
Pro Asp Leu Glu Thr Asp lie Arg Gin Asp Pro Lys Gin Ala Tyr Glu 

545 550 • 555 560 

gag gaa aag aaa aaa ctg ttg aaa caa aaa gag ata caa aag aaa att 1728 
Glu Glu Lys Lys Lys Leu Leu Lys Gin Lys Glu lie Gin Lys Lys lie 
565 570 575 

gat gga atg aga agg ctt tec aac tta aaa gag cct caa cat caa gca 1776 
Asp Gly Met Arg Arg Leu Ser Asn Leu Lys Glu Pro Gin His Gin Ala 
580 585 590 

gca gta ccg gta tct caa gag gaa aat gag cgt att acc tct caa ggt 1824 
Ala Val Pro Val Ser Gin Glu Glu Asn Glu Arg lie Thr Ser Gin Gly 
595 600 605 
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gat ttg gag gca gac ggt tea tec gat gag gaa act gag caa gaa cct 1872 
Asp Leu Glu Ala Asp Gly Ser Ser Asp Glu Glu Thr Glu Gin Glu Pro 
610 615 620 

cat teg aaa aga tea aag aaa gtt egg aga aga aaa ccc aag gec act 1920 
His Ser Lys Arg Ser Lys Lys Val Arg Arg Arg Lys Pro Lys Ala Thr 
625 630 635 640 

ttc ttg aga att ttg gee ggt aga gat cca aag tta atg ggg gtg gat 1968 
Phe Leu Arg He Leu Ala Gly Arg Asp Pro Lys Leu Met Gly Val Asp 
645 650 655 

tct gaa gaa gaa gaa att gaa ttg cca cct ggt gtg aaa aaa cca tta 2016 
Ser Glu Glu Glu Glu lie Glu Leu Pro Pro Gly Val Lys Lys Pro Leu 
660 665 670 

aat ttg tta aaa aat get ggt cct gta aac gtg gag gca aag gtt tgg 2064 
Asn Leu Leu Lys Asn Ala Gly Pro Val Asn Val Glu Ala Lys Val Trp 
675 680 685 

ctt gec aac gaa cgt aca ttt aac aga tgg tta agt gtc ace agt tta 2112 
Leu Ala Asn Glu Arg Thr Phe Asn Arg Trp Leu Ser Val Thr Ser Leu 
690 695 700 

ttg agt gtt ttg acg ttc tea att tat aat tct gtg aag aaa gec gaa 2160 
Leu Ser Val Leu Thr Phe Ser lie Tyr Asn Ser Val Lys Lys Ala Glu 
705 710 715 720 

1 7 ffi$E# 2003-3008064 
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tac ccc act ttg get aac tac atg gca tac gta tat ttt ggt eta acg 2208 
Tyr Pro Thr Leu Ala Asn Tyr Met Ala Tyr Val Tyr Phe Gly Leu Thr 
725 730 735 



2256 



2304 



ata ttc tgt get tta tgg tec tat tec att tat atg aaa aga gtt gat 
He Phe Cys Ala Leu Trp Ser Tyr Ser He Tyr Met Lys Arg Val Asp 
740 745 750 

att att caa caa aga age ggt caa cat eta gat gca cca ctt ggt cca 
He He Gin Gin Arg Ser Gly Gin His Leu Asp Ala Pro Leu Gly Pro 
755 760 765 



gtt ttg gtt tct ata gtt tta ttt gtc act tta gtg gtt aat ttt gtt 2352 
Val Leu Val Ser lie Val Leu Phe Val Thr Leu Val Val Asn Phe Val 
770 775 780 



2400 



2448 



atg gcg ttt aga aat gca gca aag tct cgt caa gag ttg caa ata cag 
Met Ala Phe Arg Asn Ala Ala Lys Ser Arg Gin Glu Leu Gin lie Gin 
785 790 795 800 



aat tta gaa gtt cct gaa aga ata cca gaa gta tta agg cca ctt caa 
Asn Leu Glu Val Pro Glu Arg lie Pro Glu Val Leu Arg Pro Leu Gin 
805 810 815 



aat tat eta ttc aag tta atg ggg cca age agt gat tag 2487 
Asn Tyr Leu Phe Lys Leu Met Gly Pro Ser Ser Asp 
820 825 
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<210> 2 
<211> 828 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 2 

Met Leu Phe Gly Val Lys Leu Ala Asn Glu Val Tyr Pro Pro Trp Lys 
15 10 15 

Gly Ser Tyr He Asn Tyr Glu Gly Leu Lys Lys Phe Leu Lys Glu Asp 
20 25 30 

Ser Val Lys Asp Gly Ser Asn Asp Lys Lys Ala Arg Trp Asp Asp Ser 
35 40 45 

Asp Glu Ser Lys Phe Val Glu Glu Leu Asp Lys Glu Leu Glu Lys Val 
50 55 60 

Tyr Gly Phe Gin Leu Lys Lys Tyr Asn Asn Leu Met Glu Arg Leu Ser 
65 70 75 80 

His Leu Glu Lys Gin Thr Asp Thr Glu Ala Ala He Lys Ala Leu Asp 
85 90 95 

Ala Asp Ala Phe Gin Arg Val Leu Glu Glu Leu Leu Ser Glu Ser Thr 
100 105 110 

Glu Leu Asp Asn Phe Lys Arg Leu Asn Phe Thr Gly Phe Ala Lys lie 
115 120 125 

1 9 ffiSEft 2003-3008064 
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Val Lys Lys His Asp Lys Leu Tyr Pro Lys Tyr Pro Ser Val Lys Ser 
130 135 140 

Leu Leu Glu Val Arg Leu Lys Glu Leu Pro Ser His Ser Glu Glu Tyr 
145 150 155 160 

Ser Pro Leu Leu Tyr Arg lie Ser Phe Leu Tyr Asn He Leu Arg Ser 
165 170 175 

Asn Phe Asn Thr Ala Ser Glu Pro Leu Ala Ser Ala Ser Lys Phe Ser 
180 185 190 

Ser He Val Ser Asn Asp lie Asp Met Asn Phe Arg Ser Phe Lys Phe 
195 200 205 

Trp Val His Asn Asp Asn Leu Met Glu Val Lys Thr Arg lie Leu Arg 
210 215 220 



His Leu Pro Val Leu Val Tyr Ala Asn Val Pro Ser Glu Asn Asp Asp 

225 230 235 240 

Leu Val Asn Arg Phe Glu Ser Asp He Ser Asn Asn Asp Glu He Val 
245 250 255 

Gly Ser Ser Ser Ser Thr Ser Ser Val Glu His Gly Leu Gly Ala Arg 
260 265 270 

Ser Phe Asp Pro Leu lie Asn Thr Leu Tyr Phe Asp Asn Glu His Phe 
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275 280 285 

Glu Leu Tyr Asn Asp Lys Leu Leu Lys Leu Asn Ser Ala Pro Thr Leu 
290 295 300 

Arg Leu Arg Trp Thr Gly Gin Leu Ser Asp Lys Pro Asp lie Phe Leu 

305 310 315 320 

Glu Lys Lys Thr Leu lie Glu Asp Glu Ala Thr Gly Lys Ser Glu Phe 

325 330 335 

Asp Leu Thr Lys Leu Gin Leu Lys Gin Lys Phe lie Asn Gly Phe lie 
340 345 350 

Phe Glu Gly Asp Lys Lys Phe Lys Glu Gin Thr Leu Lys Lys Leu Lys 
355 360 365 

Glu Ser Gly Thr Ala Gly Arg Asp Leu Glu Arg Leu Glu Glu Asp Phe 

370 375 380 

Ser Glu He Gin Asn Phe He lie Lys Asn Glu Leu Gin Pro Val Phe 

385 390 395 400 

Arg Thr Val Tyr Thr Arg Thr Ala Phe Gin lie Pro Gly Asp Asp Lys 
405 410 415 

lie Arg Val Thr lie Asp Ser Asn He Val phe He Lys Glu Asp Ser 
420 425 430 
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Phe Asp Arg Glu Arg Pro He Arg Asp Pro Asn Thr Trp His Arg Thr 
435 440 445 

Asp He Asp Ala Asn Val Ala Asn Pro Leu Lys Phe Leu Arg Gly Gly 
450 455 460 

Glu Tyr Ala Lys Phe Pro Tyr Ser Val Met Glu lie Lys Val Lys Ser 
465 470 475 480 

Ser Leu Asp Ser Ser Met Ser Ala Ser Ser Met He Ser Asn Val Lys 
485 490 495 

Leu Pro Lys Lys His Gly Gin Trp Leu Asn Asp Leu Thr Asn Ser His 
500 505 510 

Leu Val Lys Glu He Pro Lys Phe Ser He Phe Val Gin Gly Val Ala 
515 520 525 

Ser Leu Tyr Gly Asp Asp Glu Lys Leu Asp He Leu Pro Phe Trp Leu 
530 535 540 

Pro Asp Leu Glu Thr Asp lie Arg Gin Asp Pro Lys Gin Ala Tyr Glu 

545 550 555 560 

Glu Glu Lys Lys Lys Leu Leu Lys Gin Lys Glu lie Gin Lys Lys He 
565 570 575 



Asp Gly Met Arg Arg Leu Ser Asn Leu Lys Glu Pro Gin His Gin Ala 
580 585 590 



ffl!E4# 2003-3008064 
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Ala Val Pro Val Ser Gin Glu Glu Asn Glu Arg lie Thr Ser Gin Gly 
595 600 605 

Asp Leu Glu Ala Asp Gly Ser Ser Asp Glu Glu Thr Glu Gin Glu Pro 
610 615 620 

His Ser Lys Arg Ser Lys Lys Val Arg Arg Arg Lys Pro Lys Ala Thr 
625 630 635 640 



Phe Leu Arg lie Leu Ala Gly Arg Asp Pro Lys Leu Met Gly Val Asp 
645 650 655 



Ser Glu Glu Glu Glu He Glu, Leu Pro pro Gly Val Lys Lys Pro Leu 
660 665 670 

Asn Leu Leu Lys Asn Ala Gly Pro Val Asn Val Glu Ala Lys Val Trp 
675 680 685 

Leu Ala Asn Glu Arg Thr Phe Asn Arg Trp Leu Ser Val Thr Ser Leu 
690 695 700 

Leu Ser Val Leu Thr Phe Ser He Tyr Asn Ser Val Lys Lys Ala Glu 
705 710 715 720 

Tyr Pro Thr Leu Ala Asn Tyr Met Ala Tyr Val Tyr Phe Gly Leu Thr 

725 730 735 

He Phe Gys Ala Leu Trp Ser Tyr Ser lie Tyr Met Lys Arg Val Asp 



ttiliE^ 2003-3008064 
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• 740 745 750 

He lie Gin Gin Arg Ser Gly Gin His Leu Asp Ala Pro Leu Gly Pro 

755 760 765 

Val Leu Val Ser He Val Leu Phe Val Thr Leu Val Val Asn Phe Val 
770 775 780 

Met Ala Phe Arg Asn Ala Ala Lys Ser Arg Gin Glu Leu Gin He Gin 

785 • 790 795 800 

Asn Leu Glu Val Pro Glu Arg He Pro Glu Val Leu Arg Pro Leu Gin 

805 810 815 

Asn Tyr Leu Phe Lys Leu Met Gly Pro Ser Ser Asp 
820 825 



<210> 3 
<211> 2508 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(2505) 

<400> 3 



ffliE^ 2003-3008064 
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atg eta ttt ggt att aaa ctg get aac gac gta tat cct ccc tgg aag 48 
Met Leu Phe Gly He Lys Leu Ala Asn Asp Val Tyr Pro Pro Trp Lys 
15 10 15 

gat tea tat ate gac tat gaa agg ttg aag aaa tta eta aag gaa age 96 
Asp Ser Tyr lie Asp Tyr Glu Arg Leu Lys Lys Leu Leu Lys Glu Ser 
20 25 30 

gtc ata cat gat ggc cgt agt tec gtg gat agt tgg tec gaa agg aat 144 
Val lie His Asp Gly Arg Ser Ser Val Asp Ser Trp Ser Glu Arg Asn 
35 40 45 

gaa tct gat ttt gtg gag gee ttg gat aaa gaa eta gaa aag gtt tac 192 
Glu Ser Asp Phe Val Glu Ala Leu Asp Lys Glu Leu Glu Lys Val Tyr 

50 55 60 

aca ttt caa att tec aaa tat aat get gtc ttg cga aaa tta gat gat 240 
Thr Phe Gin He Ser Lys Tyr Asn Ala Val Leu Arg Lys Leu Asp Asp 
65 70 75 80 

tta gag gaa aac act aaa tea get gaa aaa ate caa aaa ata aat tct 288 
Leu Glu Glu Asn Thr Lys Ser Ala Glu Lys He Gin Lys lie Asn Ser 
85 90 95 

gag cag ttc aaa aac acc tta gaa gaa tgt eta gat gag get caa aga 336 
Glu Gin Phe Lys Asn Thr Leu Glu Glu Cys Leu Asp Glu Ala Gin Arg 
100 105 110 

ttg gat aac ttt gac agg tta aat ttt act ggg ttt ate aag att gtg 384 

2 5 2003-3008064 
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Leu Asp Asn Phe Asp Arg Leu Asn Phe Thr Gly Phe He Lys He Val 
115 120 125 

aag aaa cac gat aaa tta cat cca aac tat cct tct gta aag tct ctt 432 
Lys Lys His Asp Lys Leu His Pro Asn Tyr Pro Ser Val Lys Ser Leu 
130 135 140 

tta caa gtc aga ttg aaa gaa ctt cct ttc aac aat tea gaa gag tat 480 
Leu Gin Val Arg Leu Lys Glu Leu Pro Phe Asn Asn Ser Glu Glu Tyr 

145 ■ 150 155 160 

tct ccc ttg ttg tat agg ate tea tat ctg tac gag ttc ttg aga tea 528 
Ser Pro Leu Leu Tyr Arg He Ser Tyr Leu Tyr Glu Phe Leu Arg Ser 
165 170 175 

aat tat gat cat cca aat acg gtg tct aaa tea tta gca agt act tct 576 
Asn Tyr Asp His Pro Asn Thr Val Ser Lys Ser Leu Ala Ser Thr Ser 
180 185 ' 190 



aaa tta tea cat ttt tct aac ctt gaa gac gca agt ttt aaa age tac 624 
Lys Leu Ser His Phe Ser Asn Leu Glu Asp Ala Ser Phe Lys Ser Tyr 
195 200 205 

aag ttt tgg gtt cat gat gat aat ata atg gag gtt aag get aga ate 672 
Lys Phe Trp Val His Asp Asp Asn lie Met Glu Val Lys Ala Arg lie 
210 215 220 

tta agg cat eta cct get ttg gtt tat gcg teg gtt cca aat gaa aat 720 
Leu Arg His Leu Pro Ala Leu Val Tyr Ala Ser Val Pro Asn Glu Asn 

2 6 l&Uft 2003-3008064 
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225 230 235 240 

gac gat ttc gtc gat aat eta gaa tea gat gtc cgc gta caa cct gaa 768 
Asp Asp Phe Val Asp Asn Leu Glu Ser Asp Val Arg Val Gin Pro Glu 

245 250 . 255 

gcg cgc ttg aat att ggt tea aag agt aac age ctt tct agt gat ggt 816 
Ala Arg Leu Asn lie Gly Ser Lys Ser Asn Ser Leu Ser Ser Asp Gly 
260 265 270 

aat age aac caa gat gtt gaa att gga aaa tea aag age gtt att ttc 864 
Asn Ser Asn Gin Asp Val Glu He Gly Lys Ser Lys Ser Val He Phe 
275 280 285 

cca cag tea tat gat cca aca ate act aca tta tat ttc gac aac gat 912 
Pro Gin Ser Tyr Asp Pro Thr lie Thr Thr Leu Tyr Phe Asp Asn Asp 
290 295 300 



ttt ttt gat ttg tac aat aac aga ttg ttg aaa ate age ggt gca cct 960 
Phe Phe Asp Leu Tyr Asn Asn Arg Leu Leu Lys He Ser Gly Ala Pro 
305 310 315 320 

acg ctg aga tta aga tgg ate ggt aaa ctg eta gac aaa cct gac ata 1008 
Thr Leu Arg Leu Arg Trp He Gly Lys Leu Leu Asp Lys, Pro Asp He 
325 330 335 



ttt ttg gaa aag aga act ttt aca gaa aat ace gaa act ggt aat tea 1056 
Phe Leu Glu Lys Arg Thr Phe Thr Glu Asn Thr Glu Thr Gly Asn Ser 
340 345 350 



ffif£4# 2003-30. 0 8064 
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agt ttt gaa gaa ate aga ttg caa atg aaa gec aaa ttc ate aac aat 1104 
Ser Phe Glu Glu lie Arg Leu Gin Met Lys Ala Lys Phe lie Asn Asn 
355 360 365 

ttt att ttt aaa aat gat ccc agt tac aaa aac tat tta att aat caa 1152 
Phe lie Phe Lys Asn Asp Pro Ser Tyr Lys Asn Tyr Leu lie Asn Gin 

370 ' 375 380 

eta aga gaa agg ggt act caa aag gag gaa ctg gaa aaa ctt tct aga 1200 
Leu Arg Glu Arg Gly Thr Gin Lys Glu Glu Leu Glu Lys Leu Ser Arg 

385. 390 395 .400 

gac ttt gat aac ate caa aac ttt att gtt gag gag aag ttg cag cca 1248 
Asp Phe Asp Asn lie Gin Asn Phe lie Val Glu Glu Lys Leu Gin Pro. 

405 410 415 

gtt ttg aga get ace tat aat aga act get ttc caa att cct gga gat 1296 
Val Leu Arg Ala Thr Tyr Asn Arg Thr Ala Phe Gin He Pro Gly Asp 
420 425 430 

caa agt att aga gtc act ate gat tec aat ate atg tac att aga gag 1344 
Gin Ser lie Arg Val Thr lie Asp Ser Asn He Met Tyr He Arg Glu 
435 440 445 

gat tct ttg gac aaa aat agg ccc att agg aac cct gag aat tgg cac 1392 
Asp Ser Leu Asp Lys Asn Arg Pro He Arg Asn Pro Glu Asn Trp His 
450 455 460 

2 8 2003-3008064 
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1440 



cgt gac gat att gat tec aat att ccc aac cca ttg agg ttt tta aga 
Arg Asp Asp He Asp Ser Asn lie Pro Asn Pro Leu Arg Phe Leu Arg 
465 470 475 480 



gca gga gaa tat teg aag ttc ccc tat tct gta atg gag att aag gtt 1488 
Ala Gly Glu Tyr Ser Lys Phe Pro Tyr Ser Val Met Glu lie Lys Val 
485 490 495 

ata aac caa gat aat tct caa atg cct aat tat gag tgg att aaa gat 1536 
He Asn Gin Asp Asn Ser Gin Met Pro Asn Tyr Glu Trp He Lys Asp 
500 505 510 



tta act aat tea cat tta gtt aac gaa gtt cca aaa ttt tct ttg tac 1584 
Leu Thr Asn Ser His Leu Val Asn Glu Val Pro Lys Phe Ser Leu Tyr 

515 520 525 

ttg caa ggt gtg get tea ctg ttt ggt gaa gac gat aaa tat gtc aac 1632 
Leu Gin Gly Val Ala Ser Leu Phe Gly Glu Asp Asp Lys Tyr Val Asn 

530 535 540 

att ttg cca ttc tgg ttg ccc gat tta gaa acc gac ate aga aag aac 1680 
He Leu Pro Phe Trp Leu Pro Asp Leu Glu Thr Asp lie Arg Lys Asn 
545 550 555 560 

cct cag gag get tac gaa gaa gag aag aaa act tta caa aaa caa aag 1728 
Pro Gin Glu Ala Tyr Glu Glu Glu Lys Lys Thr Leu Gin Lys Gin Lys 
565 570 575 

age att cat gat aaa ctt gat aat atg aga agg tta tec aaa ate tct 1776 



mWft 2003-3008064 
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Ser He His Asp Lys Leu Asp Asn Met Arg Arg Leu Ser Lys lie Ser 
580 585 590 

gta cca gat gga aag acc act gaa aga caa ggg caa aaa gat cag aat 1824 
Val Pro Asp Gly Lys Thr Thr Glu Arg Gin Gly Gin Lys Asp Gin Asn 
595 600 605 

act cgc cac gtt att gca gat tta gaa gat cac gaa tea tea gat gaa 1872 
Thr Arg His Val He Ala Asp Leu Glu Asp His Glu Ser Ser Asp Glu 
610 615 620 

gaa ggt act gca ttg ccc aag aaa tct gca gtc aaa aaa ggg aag aaa 1920 
Glu Gly Thr Ala Leu Pro Lys Lys Ser Ala Val Lys Lys Gly Lys Lys 
625 630 635 640 

ttc aaa acg aat gca get ttc ttg aaa att ctt get gga aaa aat att 1968 
Phe Lys Thr Asn Ala Ala Phe Leu Lys He Leu Ala Gly Lys Asn He 
645 650 655 

tea gaa aat gga aat gat cca tac tec gac gat aca gac agt gec tct 2016 

Ser Glu Asn Gly Asn Asp Pro Tyr Ser Asp Asp Thr Asp Ser Ala Ser 
660 665 670 

« 

tct ttc caa tta cct ccg gga gtt aaa aaa cca gtt cac ctt ttg aaa 2064 

Ser Phe Gin Leu Pro Pro Gly Val Lys Lys Pro Val His Leu Leu Lys 

675 680 685 

aat gec ggt cct gtc aaa gtt gag gca aaa gtt tgg etc gec aat gaa 2112 
Asn Ala Gly Pro Val Lys Val Glu Ala Lys Val Trp Leu Ala Asn Glu 

3 0 ffiU^ 2003-3008064 
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690 



695 



700 



cgt aca ttc aat aga tgg tta agt gta acc aca ttg ctg agt gta ttg 2160 
Arg Thr Phe Asn Arg Trp Leu Ser Val Thr Thr Leu Leu Ser Val Leu 
705 710 715 720 

acc ttt tct ate tat aat tea gtg caa aaa gee gaa ttt cca caa eta 2208 
Thr Phe Ser lie Tyr Asn Ser Val Gin Lys Ala Glu Phe Pro Gin Leu 

725 730 735 

get gat ctg ttg gee tat gta tat ttc ttt ttg act ttg ttt tgc gga 2256 
Ala Asp Leu Leu Ala Tyr Val Tyr Phe Phe Leu Thr Leu Phe Cys Gly 
740 745 750 

gta tgg get tat aga acc tac tta aaa aga tta act ctt att aaa ggt 2304 
Val Trp Ala Tyr Arg Thr Tyr Leu Lys Arg Leu Thr Leu He Lys Gly 
755 760 765 

aga agt ggt aag cat ttg gat gca cct gtg gga cct att ttg gtt gca 2352 
Arg Ser Gly Lys His Leu Asp Ala Pro Val Gly Pro He Leu Val Ala 
770 775 780 

gtt gta tta ate gtt acc ttg gtt gtt aac ttt agt gtg get ttt aaa 2400 
Val Val Leu He Val Thr Leu Val Val Asn Phe Ser Val Ala Phe Lys 
785 790 795 800 

gag gec get agg agg gaa aga gga tta gta aac gtt tec tec cag cct 2448 
Glu Ala Ala Arg Arg Glu Arg Gly Leu Val Asn Val Ser Ser Gin Pro 
805 810 815 

3 1 £f}!E# 2003-3008064 



2002 — 002396 



teg tta ccc cgt aca eta aaa cca att caa gat ttt ate ttc aat ttg 2496 
Ser Leu Pro Arg Thr Leu Lys Pro lie Gin Asp Phe He Phe Asn Leu 
820 825 830 



gtt ggg gaa taa 
Val Gly Glu 
835 



2508 



<210> 4 
<211> 835 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 4 

Met Leu Phe Gly He Lys Leu Ala Asn Asp Val Tyr Pro Pro Trp Lys 
15 10 15 

Asp Ser Tyr lie Asp Tyr Glu Arg Leu Lys Lys Leu Leu Lys Glu Ser 
20 25 30 

Val lie His Asp Gly Arg Ser Ser Val Asp Ser Trp Ser Glu Arg Asn 
35 40 45 

Glu Ser Asp Phe Val Glu Ala Leu Asp Lys Glu Leu Glu Lys Val Tyr 
50 55 60 

Thr Phe Gin He Ser Lys Tyr Asn Ala Val Leu Arg Lys Leu Asp Asp 

3 2 ffifE^ 2003-3008064 
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65 



70 



75 



80 



Leu Glu Glu Asn Thr Lys Ser Ala Glu Lys lie Gin Lys lie Asn Ser 
85 90 95 

Glu Gin Phe Lys Asn Thr Leu Glu Glu Cys Leu Asp Glu Ala Gin Arg 
100 105 110 

Leu Asp Asn Phe Asp Arg Leu Asn Phe Thr Gly Phe He Lys lie Val 

115. 120 125 

Lys Lys His Asp Lys Leu His Pro Asn Tyr Pro Ser Val Lys Ser Leu 
130 135 ^ 140 

Leu Gin Val Arg Leu Lys Glu Leu Pro Phe Asn Asn Ser Glu Glu Tyr 
145 150 155 160 

Ser Pro Leu Leu Tyr Arg lie Ser Tyr Leu Tyr Glu Phe Leu Arg Ser 
165 170 175 

r 

Asn Tyr Asp His Pro Asn Thr Val Ser Lys Ser Leu Ala Ser Thr Ser 
180 185 190 

Lys Leu Ser His Phe Ser Asn Leu Glu Asp Ala Ser Phe Lys Ser Tyr 
195 200 205 

Lys Phe Trp Val His Asp Asp Asn lie Met Glu Val Lys Ala Arg lie 
210 215 220 



ffiSE# 2003-3008064 
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Leu Arg His Leu Pro Ala Leu Val Tyr Ala Ser Val Pro Asn Glu Asn 

225 230 235 240 

Asp Asp Phe Val Asp Asn Leu Glu Ser Asp Val Arg Val Gin Pro Glu 

245 250 255 

Ala Arg Leu Asn lie Gly Ser Lys Ser Asn Ser Leu Ser Ser Asp Gly 
260 265 270 

Asn Ser Asn Gin Asp Val Glu He Gly Lys Ser Lys Ser Val He Phe 
275 280 285 

Pro Gin Ser Tyr Asp Pro Thr He Thr Thr Leu Tyr Phe Asp Asn Asp 

290 295 300 

Phe' Phe Asp Leu Tyr Asn Asn Arg Leu Leu Lys He Ser Gly Ala Pro 
305 310 315 320 

Thr Leu Arg Leu Arg Trp He Gly Lys Leu Leu Asp Lys Pro Asp lie 

325 330 335 

Phe Leu Glu Lys Arg Thr Phe Thr Glu Asn Thr Glu Thr Gly Asn Ser 

340 345 350 

Ser Phe Glu Glu lie Arg Leu Gin Met Lys Ala Lys Phe He Asn Asn 
355 360 365 



Phe He Phe Lys Asn Asp pro Ser Tyr Lys Asn Tyr Leu lie Asn Gin 
370 375 380 



ffif£4# 2003-3008064 
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Leu Arg Glu Arg Gly Thr Gin Lys Glu Glu Leu Glu Lys Leu Ser Arg 

385 390 395 400 

Asp Phe Asp Asn lie Gin Asn Phe He Val Glu Glu Lys Leu Gin Pro 
405 410 415 

Val Leu Arg Ala Thr Tyr Asn Arg Thr Ala Phe Gin He Pro Gly Asp 

420 425 430 

Gin Ser lie Arg Val Thr lie Asp Ser Asn He Met Tyr lie Arg Glu 
435 440 445 

Asp Ser Leu Asp Lys Asn Arg Pro He Arg Asn Pro Glu Asn Trp His 
450 455 460 

Arg Asp Asp lie Asp Ser Asn He Pro Asn Pro Leu Arg Phe Leu Arg 
465 470 475 480 

Ala Gly Glu Tyr Ser Lys Phe Pro Tyr Ser Val Met Glu He Lys Val 
485 490 495 

He Asn Gin Asp Asn Ser Gin Met Pro Asn Tyr Glu Trp He Lys Asp 
500 505 510 

Leu Thr Asn Ser His Leu Val Asn Glu Val Pro Lys Phe Ser Leu Tyr 
515 520 525 

Leu Gin Gly Val Ala Ser Leu Phe Gly Glu Asp Asp Lys Tyr Val Asn 

3 5 2003-3008064 
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530 



535 



540 



lie Leu Pro Phe Trp Leu Pro Asp Leu Glu Thr Asp He Arg Lys Asn 

545 550 555 560 

Pro Gin Glu Ala Tyr Glu Glu Glu Lys Lys Thr Leu Gin Lys Gin Lys 

565 570 575 

Ser lie His Asp Lys Leu Asp Asn Met Arg. Arg Leu Ser Lys He Ser 
580 585 590 

Val Pro Asp. Gly Lys Thr Thr Glu Arg Gin Gly Gin Lys Asp Gin Asn 
595 600 605 

Thr Arg His Val He Ala Asp Leu Glu Asp His Glu Ser Ser Asp Glu 
610 615 620 

Giu Gly Thr Ala Leu Pro Lys Lys Ser Ala Val Lys Lys Gly Lys Lys 
625 630 635 640 

Phe Lys Thr Asn Ala Ala Phe Leu Lys He Leu Ala Gly Lys Asn lie 
645 650 655 

Ser Glu Asn Gly Asn Asp Pro Tyr Ser Asp Asp Thr Asp Ser Ala Ser 
660 665 670 



Ser Phe Gin Leu Pro Pro Gly Val Lys Lys Pro Val His Leu Leu Lys 
675 680 685 



ffiSE# 2 0 03-3008064 
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Asn Ala Gly Pro Val Lys Val Glu Ala Lys Val Trp Leu Ala Asn Glu 
690 695 700 

Arg Thr Phe Asn Arg Trp Leu Ser Val Thr Thr Leu Leu Ser Val Leu 
705 710 715 720 

Thr Phe Ser He Tyr Asn Ser Val Gin Lys Ala Glu Phe Pro Gin Leu 

725 730 735 

Ala Asp Leu Leu Ala Tyr Val Tyr Phe Phe Leu Thr Leu Phe Cys Gly 
740 745 750 

Val Trp Ala Tyr Arg Thr Tyr Leu Lys Arg Leu Thr Leu He Lys Gly 

755 760 765 

Arg Ser Gly Lys His Leu Asp Ala Pro Val Gly Pro He Leu Val Ala 
770 775 780 

Val Val Leu lie Val Thr Leu Val Val Asn Phe Ser Val Ala Phe Lys 
785 790 795 800 

Glu Ala Ala Arg Arg Glu Arg Gly Leu Val Asn Val Ser Ser Gin Pro 
805 810 815 

Ser Leu Pro Arg Thr Leu Lys Pro lie Gin Asp Phe lie Phe Asn Leu 
820 825 830 

Val Gly Glu 
835 



ffifiE# 2003-3008064 
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<210> 5 
<211> 1947 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(1944) 



<400> 5 

atg aag ttt ggt gag cac ttg age aag tct ctt att aga cag tac age 48 

Met Lys Phe Gly Glu His Leu Ser Lys Ser Leu He Arg Gin Tyr Ser 

15 10 15 



tac tat tat att agt tat gat gat ctg aag act gag eta gaa gat aac 
Tyr Tyr Tyr He Ser Tyr Asp Asp Leu Lys Thr Glu Leu Glu Asp Asn 
20 25 30 



96 



tta tct aag aat aac ggt cag tgg acg caa gaa ttg gaa aca gat ttt 
Leu Ser Lys Asn Asn Gly Gin Trp Thr Gin Glu Leu Glu Thr Asp Phe 

35 40 ' 45 



144 



tta gaa tct ttg gag ate gag tta gac aag gtt tac aca ttt tgc aaa 192 
Leu Glu Ser Leu Glu He Glu Leu Asp Lys Val Tyr Thr Phe Cys Lys 
50 55 60 



ffiEff 2003-3008064 
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gtt aag cat agt gaa gtt ttt aga cgt gta aaa gag gtt caa gaa caa 240 
Val Lys His Ser Glu Val Phe Arg Arg Val Lys Glu Val Gin Glu Gin 
65 70 75 80 

gtg caa cat act gtt cgt ttg tta gac tec aat aat cct cct act cag 288 
Val Gin His Thr Val Arg Leu Leu Asp Ser Asn Asn Pro Pro Thr Gin 

85 90 95 \ 

eta gat ttt gag att eta gaa gaa gaa eta agt gat ate att gee gat 336 
Leu Asp Phe Glu He Leu Glu Glu Glu Leu Ser Asp lie He Ala Asp 
100 105 110 

gtt cat gat eta gca aag ttt teg aga eta aac tac act ggt ttc caa 384 
Val His Asp Leu Ala Lys Phe Ser Arg Leu Asn Tyr Thr Gly Phe Gin 
115 120 125 

aag att ate aag aaa cac gat aag aag aca ggt ttt ate ttg aaa cca 432 
Lys lie He Lys Lys His Asp Lys Lys Thr Gly Phe He Leu Lys Pro 
130 135 140 

gtt ttc caa gtt aga tta gac tct aaa cca ttt ttc aag gaa aac tat 480 
Val Phe Gin Val Arg Leu Asp Ser Lys Pro Phe Phe Lys Glu Asn Tyr 
145 150 155 160 

gac gaa eta gtc gtt aaa att tec caa eta tat gat att gee aga act 528 
Asp Glu Leu Val Val Lys He Ser Gin Leu Tyr Asp lie Ala Arg Thr 
165 170 175 

tea ggt cgc cca ate aag gga gac tea tct get ggt ggg aag caa caa 576 

3 9 ffif£4# 2003-3008064 
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Ser Gly Arg Pro He Lys Gly Asp Ser Ser Ala Gly Gly Lys Gin Gin 
180 185 190 

aat ttc gtt aga cag aca aca aag tat tgg gtt cac cct gat aac att 624 
Asn Phe Val Arg Gin Thr Thr Lys Tyr Trp Val His Pro Asp Asn lie 

195 200 ,205 

aca gaa ttg aag ctg ate ate ttg aag cat tta cca gtg tta gtc ttc 672 
Thr Glu Leu Lys Leu He lie Leu Lys His Leu Pro Val Leu Val Phe 
210 215 220 

aac act aat aag gaa ttc gaa aga gaa gat tec get att act teg ate 720 
Asn Thr Asn Lys Glu Phe Glu Arg Glu Asp Ser Ala lie Thr Ser He 

225 230 235 240 

tat ttt gat aat gaa aat eta gac ctt tat tat ggc aga tta aga aaa 768 
Tyr Phe Asp Asn Glu Asn Leu Asp Leu Tyr Tyr Gly Arg Leu Arg Lys 

245 250 255 

gat gaa ggt gca gaa gee cac aga ttg aga tgg tat ggg ggt atg tct 816 
Asp Glu Gly Ala Glu Ala His Arg Leu Arg Trp Tyr Gly Gly Met Ser 
260 265 270 

aca gac acg ate ttt gta gaa aga aag acc cat aga gag gat tgg act 864 
Thr Asp Thr He Phe Val Glu Arg Lys Thr His Arg Glu Asp Trp Thr 
275 280 285 

ggt gag aaa tct gtc aag gca aga ttt gcg eta aag gaa cgt cat gtt 912 
Gly Glu Lys Ser Val Lys Ala Arg Phe Ala Leu Lys Glu Arg His Val 

4 0 ffifE# 2003-3008064 
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290 295 300 

aat gac ttc tta aag ggt aaa tat act gtt gat caa gta ttt gcc aag 960 
Asn Asp Phe Leu Lys Giy Lys Tyr Thr Val Asp Gin Val Phe Ala Lys 
305 310 315 320 

atg cgt aaa gaa ggc aag aag cca atg aac gaa att gaa aac ttg gag 1008 
Met Arg Lys Glu Gly Lys Lys Pro Met Asn Glu lie Glu Asn Leu Glu 

325 330 335 

gcg tta gca tec gaa att caa tac gtc atg tta aag aaa aag ttg aga 1056 
Ala Leu Ala Ser Glu He Gin Tyr Val, Met Leu Lys Lys Lys Leu Arg 
340 345 350 

cct gta gtg aga tea ttc tac aat aga act get ttt caa tta cct ggt 1104 
Pro Val Val Arg Ser Phe Tyr Asn Arg Thr Ala Phe Gin Leu Pro Gly 

355 360 365 

gat gca aga gtt cgt ate tec ctt gat aca gag tta act atg gtg aga 1152 
Asp Ala Arg Val Arg He Ser Leu Asp Thr Glu Leu Thr Met Val Arg 
370 375 380 

gaa gac aac ttt gat ggt gtg gat aga act cat aag aat tgg agg aga 1200 
Glu Asp Asn Phe Asp Gly Val Asp Arg Thr His Lys Asn Trp Arg Arg 
385 390 395 400 

act gat att ggt gtc gat tgg cca ttc aag cag eta gat gac aag gat 1248 
Thr Asp He Gly Val Asp Trp Pro Phe Lys Gin Leu Asp Asp Lys Asp 
405 410 415 

4 1 ffifE4$ 2003-3008064 
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att tgc cgt ttc cca tat gca gtc ctg gaa gtt aaa ttg caa act caa 1296 
He Gys Arg Phe Pro Tyr Ala Val Leu Glu Val Lys Leu Gin Thr Gin 
420 425 430 

i 

eta ggt caa gaa cct cca gag tgg gta cgt gaa tta gtc ggg tct cac 1344 
Leu Gly Gin Glu Pro Pro Glu Trp Val Arg Glu Leu Val Gly Ser His 
435 440 445 



1392 



1440 



tta gtt gag cca gtc cca aaa ttc tec aag ttt att cat ggt gtg get 
Leu Val Glu Pro Val Pro Lys Phe Ser Lys Phe He His Gly Val Ala 

450 455 460 

acc tta eta aat gat aaa gtg gat tea ate cca ttt tgg tta cct caa 
Thr Leu Leu Asn Asp Lys Val Asp Ser lie Pro Phe Trp Leu Pro Gin 
465 470 475 480 



atg gat gtt gat ate agg aaa cct cca eta cca aca aat att gaa ata 1488 
Met Asp Val Asp lie Arg Lys Pro Pro Leu Pro Thr Asn lie Glu He 
485 490 495 

aca aga ccc ggt aga tec gat aac gaa gat aac gac ttc gat gag gat 1536 
Thr Arg Pro Gly Arg Ser Asp Asn Glu Asp Asn Asp Phe Asp Glu Asp 
500 505 510 

gat gag gat gac get get ttg gtt get gee atg aca aac gca ccc ggt 1584 
Asp Glu Asp Asp Ala Ala Leu Val Ala Ala Met Thr Asn Ala Pro Gly 
515 520 525 



mUlft 2003-3008064 
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aat tct ctt gat ata gaa gaa tct gtt ggt tac ggg get act teg gec 1632 
Asn Ser Leu Asp lie Glu Glu Ser Val Gly Tyr Gly Ala Thr Ser Ala 

530 535 540 

ccc acc tec aac act aat cat gtt gtt gag agt get aat get get tat 1680 
Pro Thr Ser Asn Thr Asn His Val Val Glu Ser Ala Asn Ala Ala Tyr 

545 550 4 555 560 

tat caa aga aag ate agg aat gee gaa aat cct ate tec aag aaa tac 1728 
Tyr Gin Arg Lys He Arg Asn Ala Glu Asn Pro lie Ser Lys Lys Tyr 
565 570 575 

tat gaa ate gtg gca ttt ttt gac cac tat ttt aac ggt gat caa ata 1776 
Tyr Glu lie Val Ala Phe Phe Asp His Tyr Phe Asn Gly Asp Gin He 
580 585 590 

tct aaa ate cca aaa ggt act act ttt gat act caa att cgt gee cca 1824 
Ser Lys He Pro Lys Gly Thr Thr Phe Asp Thr Gin lie Arg Ala Pro 
595 600 605 

ccg gaa aga cga tat gtg tgc cag ttc gtg tgg aac caa aag ttt act 1872 
Pro Glu Arg Arg Tyr Val Cys Gin Phe Val Trp Asn Gin Lys Phe Thr 
610 615 620 

ttg cca ctg aaa gaa cct acc tgt ctt ggt tgt cca tct cga tat tgt 1920 
Leu Pro Leu Lys Glu Pro Thr Cys Leu Gly Cys Pro Ser Arg Tyr Cys 
625 630 635 640 

tgg gcg gtg tct cca eta ctt tat taa 1947 
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Trp Ala Val Ser Pro Leu Leu Tyr 
645 



<210> 6 
<211> 648 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 6 

Met Lys Phe Gly Glu His Leu Ser Lys Ser Leu He Arg Gin Tyr Ser 
15 10 15 

Tyr Tyr Tyr He Ser Tyr Asp Asp Leu Lys Thr Glu Leu Glu Asp Asn 
20 25 30 

Leu Ser Lys Asn Asn Gly Gin Trp Thr Gin Glu Leu Glu Thr Asp Phe 
35 40 45 

Leu Glu Ser Leu Glu He Glu Leu Asp Lys Val Tyr Thr Phe Cys Lys 
50 55 60 

Val Lys His Ser Glu Val Phe Arg Arg Val Lys Glu Val Gin Glu Gin 
65 70 75 80 

Val Gin His Thr Val Arg Leu Leu Asp Ser Asn Asn Pro pro Thr Gin 
85 90 95 

Leu Asp Phe Glu lie Leu Glu Glu Glu Leu Ser Asp lie lie Ala Asp 
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100 105 110 

Val His Asp Leu Ala Lys Phe Ser Arg Leu Asn Tyr Thr Gly Phe Gin 
115 120 125 

Lys lie lie Lys Lys His Asp Lys Lys Thr Gly Phe lie Leu Lys Pro 
130 135 140 

Val Phe Gin Val Arg Leu Asp Ser Lys Pro Phe Phe Lys Glu Asn Tyr 

145 150 155 160 

i 

Asp Glu Leu Val Val Lys lie Ser Gin Leu Tyr Asp lie Ala Arg Thr 
165 170 175 

Ser Gly Arg Pro He Lys Gly Asp Ser Ser Ala Gly Gly Lys Gin Gin 
180 185 190 

Asn Phe Val Arg Gin Thr Thr Lys Tyr Trp Val His Pro Asp Asn lie 
195 200 205 

Thr Glu Leu Lys Leu He lie Leu Lys His Leu Pro Val Leu Val Phe 
210 215 220 

Asn Thr Asn Lys Glu Phe Glu Arg Glu Asp Ser Ala lie Thr Ser He 

225 230 235 240 

Tyr Phe Asp Asn Glu Asn Leu Asp Leu Tyr Tyr Gly Arg Leu Arg Lys 
245 250 255 
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Asp Glu Gly Ala Glu Ala His Arg Leu Arg Trp Tyr Gly Gly Met Ser 
260 265 270 

Thr Asp Thr He Phe Val Glu Arg Lys Thr His Arg Glu Asp Trp Thr 

275 280 285 

Gly Glu Lys Ser Val Lys Ala Arg Phe Ala Leu Lys Glu Arg His Val 

• 290 295 300 

Asn Asp Phe Leu Lys Gly Lys Tyr Thr Val Asp Gin Val Phe Ala Lys 
305 310 315 320 

Met Arg Lys Glu Gly Lys Lys Pro Met Asn Glu lie Glu Asn Leu Glu 

325 330 335 

Ala Leu Ala Ser Glu He Gin Tyr Val Met Leu Lys Lys Lys Leu Arg 
340 345 350 

Pro Val Val Arg Ser Phe Tyr Asn Arg Thr Ala Phe Gin Leu Pro Gly 

355 360 365 

Asp Ala Arg Val Arg lie Ser Leu Asp Thr Glu Leu Thr Met Val Arg 
370 375 380 

Glu Asp Asn Phe Asp Gly Val Asp Arg Thr His Lys Asn Trp Arg Arg 
385 390 395 400 

Thr Asp lie Gly Val Asp Trp Pro Phe Lys Gin Leu Asp Asp Lys Asp 
405 410 415 
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lie Gys Arg Phe Pro Tyr Ala Val Leu Glu Val Lys Leu Gin Thr Gin 

420 425 430 

Leu Gly Gin Glu Pro Pro Glu Trp Val Arg Glu Leu Val Gly Ser His 

435 440 445 

Leu Val Glu Pro Val Pro Lys Phe Ser Lys Phe He His Gly Val Ala 

450 455 460 

Thr Leu Leu Asn Asp Lys Val Asp Ser He Pro Phe Trp Leu Pro Gin 
465 470 475 480 

Met Asp Val Asp lie Arg Lys Pro Pro Leu Pro Thr Asn He Glu lie 
485 490 495 

Thr Arg Pro Gly Arg Ser Asp Asn Glu Asp Asn Asp Phe Asp Glu Asp 
500 505 510 

Asp Glu Asp Asp Ala Ala Leu Val Ala Ala Met Thr Asn Ala Pro Gly 
515 520 525 

Asn Ser Leu Asp lie Glu Glu Ser Val Gly Tyr Gly Ala Thr Ser Ala 
530 535 540 

Pro Thr Ser Asn Thr Asn His Val Val Glu Ser Ala Asn Ala Ala Tyr 

545 550 555 560 

Tyr Gin Arg Lys lie Arg Asn Ala Glu Asn Pro He Ser Lys Lys Tyr 
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565 570 575 

Tyr Glu He Val Ala Phe Phe Asp His Tyr Phe Asn Gly Asp Gin lie 
580 585 590 

Ser Lys lie Pro Lys Gly Thr Thr Phe Asp Thr Gin lie Arg Ala Pro 
595 600 605 

Pro Glu Arg Arg Tyr Val Cys Gin Phe Val Trp Asn Gin Lys Phe Thr 
610 615 620 

Leu Pro Leu Lys Glu Pro Thr Cys Leu Gly Cys Pro Ser Arg Tyr Cys 
625 630 635 640 

Trp Ala Val Ser Pro Leu Leu Tyr 

645 



<210> 7 

<211> 390 

<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(387) 

<400> 7 
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atg tct tea gca cca .tta tta caa aga aca cct ggg aaa aag ate get 48 
Met Ser Ser Ala Pro Leu Leu Gin Arg Thr Pro Gly Lys Lys He Ala 
15 10 15 

ttg ccc aca cga gtt gag cca aaa gtg ttc ttt gee aat gag cgt ace 96 
Leu Pro Thr Arg Val Glu Pro Lys Val Phe Phe Ala Asn Glu Arg Thr 

20 .25 30 

ttt ttg teg tgg ttg aac ttt aca gtt atg ctg gga ggc ctt ggt gta 144 
Phe Leu Ser Trp Leu Asn Phe Thr Val Met Leu Gly Gly Leu Gly Val 
35 40 45 

ggt tta ctg aat ttt ggt gac aag ata ggt agg gtc agt gca gga eta 192 
Gly Leu Leu Asn Phe Gly. Asp Lys He Gly Arg Val Ser Ala Gly Leu 
50 55 60 

ttt act ttt gtt gee atg ggt aca atg ata tac gcg ctt gta aca tac 240 
Phe Thr Phe Val Ala Met Gly Thr Met lie Tyr Ala Leu Val Thr Tyr 
65 70 75 80 

cac tgg aga get get gcg att aga cgt aga gga tea ggt cct tat gat 288 
His Trp Arg Ala Ala Ala lie Arg Arg Arg Gly Ser Gly Pro Tyr Asp 
85 90 95 

gac aga ttg ggg ccc act ttg ttg tgc ttt ttc tta ttg gtt get gtc 336 
Asp Arg Leu Gly Pro Thr Leu Leu Cys Phe phe Leu Leu Val Ala Val 
100 105 110 

att ate aac ttt ata tta aga ttg aag tac aat gac get aac act aag 384 
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He lie Asn Phe lie Leu Arg Leu Lys Tyr Asn Asp Ala Asn Thr Lys 
115 120 125 



tta tga 
Leu 



390 



<210> 8 
<211> 129 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 8 

Met Ser Ser Ala Pro Leu Leu Gin Arg Thr Pro Gly Lys Lys lie Ala 
1 5 10 15 

Leu Pro Thr Arg Val Glu Pro Lys Val Phe Phe Ala Asn Glu Arg Thr 

20 25 30 

Phe Leu Ser Trp Leu Asn Phe Thr Val Met Leu Gly Gly Leu Gly Val 
35 40 45 

Gly Leu Leu Asn Phe Gly Asp Lys He Gly Arg Val Ser Ala Gly Leu 
50 55 60 

Phe Thr Phe Val Ala Met Gly Thr Met lie Tyr Ala Leu Val Thr Tyr 
65 70 75 80 

His Trp Arg Ala Ala Ala lie Arg Arg Arg Gly Ser Gly Pro Tyr Asp 
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85 90 95 

Asp Arg Leu Gly Pro Thr Leu Leu Cys Phe Phe Leu Leu Val Ala Val 
100 105 110 

lie He Asn Phe lie Leu Arg Leu Lys Tyr Asn Asp Ala Asn Thr Lys 
115 120 125 

Leu 



<210> 9 
<211> 2025 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(2022) 

<400> 9 

atg gtt gta gtg ggt aag agt gaa gtg cgc aat gta age atg agt agg 48 
Met Val Val Val Gly Lys Ser Glu Val Arg Asn Val Ser Met Ser Arg 
15 10 15 

ccg aag aag aaa tea ttg att gec ate ctg teg acc tgt gtt ttg ttt 96 
Pro Lys Lys Lys Ser Leu He Ala He Leu Ser Thr Cys- Val Leu Phe 
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20 25 30 

ttc etc gtg ttt ata att ggt get aaa ttt caa tat gtt tec gtt ttc 144 
Phe Leu Val Phe lie lie Gly Ala Lys Phe Gin Tyr Val Ser Val Phe 
35 40 45 

tec aaa ttc tta gat gac agg ggg gac aac gag tea ctt caa ttg etc 192 
Ser Lys Phe Leu Asp Asp Arg Gly Asp Asn Glu Ser Leu Gin Leu Leu 
50 55 60 

aat gac ata gaa ttt aca agg eta gga ctg aca cct agg gag cca gta 240 
Asn Asp He Glu Phe Thr Arg Leu Gly Leu Thr Pro Arg Glu Pro Val 
65 70 75 80 

att ate aaa gac gta aag aca ggg aag gag aga aaa tta cat gga egg 288 
lie lie Lys Asp Val Lys Thr Gly Lys Glu Arg Lys Leu His Gly Arg 
85 90 95 

ttc ctt cat att ace gat att cat cct gac cct tat tat gtg gaa gga 336 
Phe Leu His lie Thr Asp He His Pro Asp Pro Tyr Tyr Val Glu Gly 
100 105 HO 

age tct att gat gca gtt tgt cac aca gga aaa cca age aaa aaa aag 384 
Ser Ser lie Asp Ala Val Cys His Thr Gly Lys Pro Ser Lys Lys Lys 
115 120 125 

gat gtg gca ccc aag ttt ggg aag gca atg tct gga tgt gat tct ccc 432 
Asp Val Ala Pro Lys Phe Gly Lys Ala Met Ser Gly Cys Asp Ser Pro 
130 135 140 
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gtt att tta atg gaa gaa act ctg aga tgg att aaa gaa aat ctt aga 
Val He Leu Met Glu Glu Thr Leu Arg Trp lie Lys. Glu Asn Leu Arg 
145 150 155 160 



480 



gat aag att gat ttt gtc att tgg acg ggt gat aat ate aga cat gac 
Asp Lys lie Asp Phe Val lie Trp Thr Gly Asp Asn He Arg His Asp 
165 170 175 



528 



aat gac egg aaa cat cca aga aca gaa gca caa att ttt gat atg aac 576 
Asn Asp Arg Lys His Pro Arg Thr Glu Ala Gin He Phe Asp Met Asn 
180 185 190 

aat ate gtt get gat aaa atg aca gaa tta ttt agt get ggc aat gaa 624 
Asn He Val Ala Asp Lys Met Thr Glu Leu Phe Ser Ala Gly Asn Glu 
195 200 205 



gaa gat cca aga gat ttt gat gtg tct gtc att cca agt ctt gga aac 672 
Glu Asp Pro Arg Asp Phe Asp Val Ser Val He Pro Ser Leu Gly Asn 

210 215 220 

aat gat gtc ttt cca cat aac atg ttt gca eta gga cca act eta caa 720 
Asn Asp Val Phe Pro His Asn Met Phe Ala Leu Gly Pro Thr Leu Gin 

225 230 235 240 



act aga gaa tat tat agg att tgg aaa aat ttt gtt ccg cag cag cag 768 
Thr Arg Glu Tyr Tyr Arg He Trp Lys Asn Phe Val Pro Gin Gin Gin 
245 250 255 
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caa aga act ttt gat agg agt get tea ttt ttg act gaa gtt att cca 816 
Gin Arg Thr Phe Asp Arg Ser Ala Ser Phe Leu Thr Glu Val He Pro 
260 265 270 

ggg aag ctt get gtc ctg tea att aac acg ctg tac tta ttc aag gee 864 
Gly Lys Leu Ala Val Leu Ser lie Asn Thr Leu Tyr Leu Phe Lys Ala 
275 280 285 

aat ccg tta gtt gac aat tgt aat tea aaa aaa gaa cca ggt tac caa 912 
Asn Pro Leu Val Asp Asn Cys Asn Ser Lys Lys Glu Pro Gly Tyr Gin 
290 295 300 

ctt tta ctt tgg ttc ggt tat gta tta gaa gaa eta agg agt agg gga 960 
Leu Leu Leu Trp Phe Gly Tyr Val Leu Glu Glu Leu Arg Ser Arg Gly 
305 310 315 320 

atg aaa gta tgg tta agt gga cat gta cct cca ate gca aaa aat ttc 1008 
Met Lys Val Trp Leu Ser Gly His Val Pro Pro lie Ala Lys Asn Phe 

325 330 335 

gat cag teg tgc tac gat aag ttc acg eta tgg act cac gaa tac agg 1056 
Asp Gin Ser Cys Tyr Asp Lys Phe Thr Leu Trp Thr His Glu Tyr Arg 
340 345 350 

gat ata ate att gga gga tta tac ggt cac atg aat att gac cac ttc 1104 
Asp He He He Gly Gly Leu Tyr Gly His Met Asn He Asp His Phe 
355 360 365 

ate cca acg gat ggt aaa aaa get aga aaa teg tta ttg aaa gee atg 1152 
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lie. Pro Thr Asp Gly Lys Lys Ala Arg Lys Ser Leu Leu Lys Ala Met 
370 375 380 

gag caa tec act cgt gtt caa caa gga gaa gac agt aat gaa gag gac 1200 
Glu Gin Ser Thr Arg Val Gin Gin Gly Glu Asp Ser Asn Glu Glu Asp 

385 390 395 400 

gaa gaa act gaa ttg aat aga att ctg gat cac get atg gcg gca aaa 1248 
Glu Glu Thr Glu Leu Asn Arg He Leu Asp His Ala Met Ala Ala Lys 
405 410 415 

gaa gtt ttt tta atg gga gcg aaa cca tct aac aaa gaa gca tat atg 1296 
Glu Val Phe Leu Met Gly Ala Lys Pro Ser Asn Lys Glu Ala Tyr Met 
420 425 430 



aac ace gtc cgc gac aca tac tat egg aaa gtg tgg aat aag ctg gaa 1344 
Asn Thr Val Arg Asp Thr Tyr Tyr Arg Lys Val Trp Asn Lys Leu Glu 
435 440 445 

aga gtg gat gaa aaa aat gtt gaa aat gag aag aaa aag aaa gaa aag 1392 
Arg Val Asp Glu Lys Asn Val Glu Asn Glu Lys Lys Lys Lys Glu Lys 
450 455 460 

aag gac aaa aaa aag aaa aag cca ate act aga aaa gag etc att gaa 1440 
Lys Asp Lys Lys Lys Lys Lys Pro He Thr Arg Lys Glu Leu He Glu 
465 470 475 480 

cgc tat tec att gtg aac ata ggt ggt tea gtc att cca act ttc aat 1488 
Arg Tyr Ser lie Val Asn He Gly Gly Ser Val lie Pro Thr Phe Asn 
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490 



495 



cct tec ttt agg ate tgg gaa tat aac ate ace gac ata gtg aat gac 1536 
Pro Ser Phe Arg lie Trp Glu Tyr Asn lie Thr Asp He Val Asn Asp 
500 505 510 

tec aat ttt gca gtt teg gag tat aag ccc tgg gat gaa ttt tic gag 1584 
Ser Asn Phe Ala Val Ser Glu Tyr Lys Pro Trp Asp Glu Phe Phe Glu 

515 520 525 

tea eta aat aag att atg gaa gac tct ttg eta gaa gat gaa atg gac 1632 
Ser Leu Asn Lys He Met Glu Asp Ser Leu Leu Glu Asp Glu Met Asp 

530 535 540 

age agt aat ate gag gtt ggg ate aac cgc gag aag atg ggc gaa aag 1680 
Ser Ser Asn He Glu Val Gly He Asn Arg Glu Lys Met Gly Glu Lys 
545 550 555 560 

aaa aac aag aag aaa aag aaa aat gac aag act atg cca att gag atg 1728 
Lys Asn Lys Lys Lys Lys Lys Asn Asp Lys Thr Met Pro lie Glu Met 
565 570 575 

cca gac aaa tac gaa etc ggc cct gca tat gta ccg cag tta ttc act 1776 
Pro Asp Lys Tyr Glu Leu Gly Pro Ala Tyr Val Pro Gin Leu Phe Thr 
580 585 590 

ccg acg cgt ttc gtc caa ttc tac gee gac ttg gaa aaa ate aat caa 1824 
Pro Thr Arg Phe Val Gin Phe Tyr Ala Asp Leu Glu Lys lie Asn Gin 
595 600 605 
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gaa tta cat aat tea ttt gtt gaa tct aag gat att ttc agg tat gag 1872 
Glu Leu His Asn Ser Phe Val Glu Ser Lys Asp He Phe Arg Tyr Glu 
610 615 620 

ata gaa tat acc tea gac gag aaa cca tac tea atg gat teg tta aca 1920 
lie Glu Tyr Thr Ser Asp Glu Lys Pro Tyr Ser Met Asp Ser Leu Thr 
625 630 635 640 

gta gga agt tat ttg gat ctt gca ggc aga tta tac gaa aac aaa cct 1968 
Val Gly Ser Tyr Leu Asp Leu Ala Gly Arg Leu Tyr Glu Asn Lys Pro 
645 650 655 

gca tgg gaa aaa tac gtc gaa tgg tea ttt gcg tct tct gga tat aaa 2016 
Ala Trp Glu Lys Tyr Val Glu Trp Ser Phe Ala Ser Ser Gly Tyr Lys 
660 665 670 



gat gat taa 
Asp Asp 



2025 



<210> 10 
<211> 674 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 10 

Met Val Val Val Gly Lys Ser Glu Val Arg Asn Val Ser Met Ser Arg 
15 10 15 
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Pro Lys Lys Lys Ser Leu He Ala lie Leu Ser Thr Cys Val Leu Phe 
20 25 30 

Phe Leu Val Phe lie He Gly Ala Lys Phe Gin Tyr Val Ser Val Phe 
35 40 45 



Ser Lys Phe Leu Asp Asp Arg Gly Asp Asn Glu Ser Leu Gin Leu Leu 
50 55 60 

Asn Asp lie Glu Phe Thr Arg Leu Gly Leu Thr Pro Arg Glu Pro Val 
65 70 75 80 

He lie Lys Asp Val Lys Thr Gly Lys Glu Arg Lys Leu His Gly Arg 
85 90 95 

Phe Leu His lie Thr Asp lie His Pro Asp Pro Tyr Tyr Val Glu Gly 
100 105 110 

Ser Ser lie Asp Ala Val Cys His Thr Gly Lys Pro Ser Lys Lys Lys 
115 120 125 

Asp Val Ala Pro Lys Phe Gly Lys Ala Met Ser Gly Cys Asp Ser Pro 
130 135 140 

Val He Leu Met Glu Glu Thr Leu Arg Trp He Lys Glu Asn Leu Arg 
145 150 155 160 

Asp Lys He Asp Phe Val lie Trp Thr Gly Asp Asn He Arg His Asp 
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165 



170 



175 



Asn Asp Arg Lys His Pro Arg Thr Glu Ala Gin lie Phe Asp Met Asn 
180 185 190 

Asn He Val Ala Asp Lys Met Thr Glu Leu Phe Ser Ala Gly Asn Glu 
195 200 205 

Glu Asp Pro Arg Asp Phe Asp Val Ser Val lie Pro Ser Leu Gly Asn 

210 215 220 

Asn Asp Val Phe Pro His Asn Met Phe Ala Leu Gly Pro Thr Leu Gin 

225 230 235 240 

Thr Arg Glu Tyr Tyr Arg lie Trp Lys Asn Phe Val Pro Gin Gin Gin 

245 250 . 255 

Gin Arg Thr Phe Asp Arg Ser Ala Ser Phe Leu Thr Glu Val He Pro 
260 265 270 

Gly Lys Leu Ala Val Leu Ser lie Asn Thr Leu Tyr Leu Phe Lys Ala 
275 280 285 

Asn Pro Leu Val Asp Asn Cys Asn Ser Lys Lys Glu Pro Gly Tyr Gin 
290 295 300 



Leu Leu Leu Trp Phe Gly Tyr Val Leu Glu Glu Leu Arg Ser Arg Gly 

305 310 315 320 
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Met Lys Val Trp Leu Ser Gly His Val Pro Pro lie Ala Lys Asn Phe 

325 330 335 



Asp Gin Ser Cys Tyr Asp. Lys Phe Thr Leu Trp Thr His Glu Tyr Arg 
340 345 .350 

Asp He He He Gly Gly Leu Tyr Gly His Met Asn lie Asp His Phe 
355 360 365 

lie Pro Thr Asp Gly Lys Lys Ala Arg Lys Ser Leu Leu Lys Ala Met 
370 375 380 

Glu Gin Ser Thr Arg Val Gin Gin Gly Glu Asp Ser Asn Glu Glu Asp 
385 390 395 400 

Glu Glu Thr Glu Leu Asn Arg lie Leu Asp His Ala Met Ala Ala Lys 

405 410 415 

Glu Val Phe Leu Met Gly Ala Lys Pro Ser Asn Lys Glu Ala Tyr Met 
420 425 430 

Asn Thr Val Arg Asp Thr Tyr Tyr Arg Lys Val Trp Asn Lys Leu Glu 

435 440 445 

Arg Val Asp Glu Lys Asn Val Glu Asn Glu Lys Lys Lys Lys Glu Lys 
450 455 460 

Lys Asp Lys Lys Lys Lys Lys Pro lie Thr Arg Lys Glu Leu lie Glu 
465 470 475 480 
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Arg Tyr Ser lie Val Asn He Gly Gly Ser Val lie Pro Thr Phe Asn 
485 490 495 

Pro Ser Phe Arg He Trp Glu Tyr Asn lie Thr Asp lie Val Asn Asp 
500 505 510 

Ser Asn Phe Ala Val Ser Glu Tyr Lys Pro Trp Asp Glu Phe Phe Glu 

515 520 525 

Ser Leu Asn Lys He Met Glu Asp Ser Leu Leu Glu Asp Glu Met Asp 
530 535 540 

Ser Ser Asn lie Glu Val Gly He Asn Arg Glu Lys Met Gly Glu Lys 
545 550 555 560 

Lys Asn Lys Lys Lys Lys Lys Asn Asp Lys Thr Met Pro He Glu Met 
565 570 575 

Pro Asp Lys Tyr Glu Leu Gly Pro Ala Tyr Val Pro Gin Leu Phe Thr 
580 585 590 

Pro Thr Arg Phe Val Gin Phe Tyr Ala Asp Leu Glu Lys He Asn Gin 
595 600 605 

Glu Leu His Asn Ser Phe Val Glu Ser Lys Asp He Phe Arg Tyr Glu 
610 615 620 

lie Glu Tyr Thr Ser Asp Glu Lys Pro Tyr Ser Met Asp Ser Leu Thr 
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625 630 635 640 

Val Gly Ser Tyr Leu Asp Leu Ala Gly Arg Leu Tyr Glu Asn Lys Pro 
645 650 655 

Ala Trp Glu Lys Tyr Val Glu Trp Ser Phe Ala Ser Ser Gly Tyr Lys 
660 665 670 

Asp Asp 



<210> 11 
<211> 405 
<212> DNA 

<213> Rattus rattus 

<220> 

<221> CDS 

<222> (1)..(402) 

<400> 11 

atg gcc gag cag tea gac aag gat gtg aag tac tac act ctg gag gag 48 

Met Ala Glu Gin Ser Asp Lys Asp Val Lys Tyr Tyr Thr Leu Glu Glu 
15 10 15 

att cag aag cac aaa gac age aag age ace tgg gtg ate eta cat cat 96 
He Gin Lys His Lys Asp Ser Lys Ser Thr Trp Val lie Leu His His 
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20 25 30 

aag gtg tac gat ctg acc aag ttt etc gaa gag cat cct ggt ggg gaa 144 
Lys Val Tyr Asp Leu Thr Lys Phe Leu Glu Glu His Pro Gly Gly Glu 
35 40 45 

gaa gtc eta aga gag caa get ggg ggt gat get act gag aac ttt gag 192 
Glu Val Leu Arg Glu Gin Ala Gly Gly Asp Ala Thr Glu Asn Phe Glu 

50 55 60 

gac gtc ggg cac tct acg gat gca cga gaa ctg tec aaa aca tac ate 240 
Asp Val Gly His Ser Thr Asp Ala Arg Glu Leu Ser Lys Thr Tyr lie 
65 70 75 80 



ate ggg gag etc cat cca gat gac aga tea aag ata gee aag cct teg 
He Gly Glu Leu His Pro Asp Asp Arg Ser Lys lie Ala Lys Pro Ser 
85 90 95 



288 



gaa acc ctt ate act act gtc gag tct aat tec agt tgg tgg acc aac 
Glu Thr Leu lie Thr Thr Val Glu Ser Asn Ser Ser Trp Trp Thr Asn 
100 105 110 



336 



tgg gtg ate cca gee ate tea gee ctg gtg gta get ctg atg tat cgc 
Trp Val lie Pro Ala He Ser Ala Leu Val Val Ala Leu Met Tyr Arg 
115 120 • 125 



384 



etc tac atg gca gaa gat taa 
Leu Tyr Met Ala Glu Asp 
130 



405 
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<210> 12 
<211> 134 
<212> PRT 

<213> Rattus rattus 
<400> 12 

Met Ala Glu Gin Ser Asp Lys Asp Val Lys Tyr Tyr Thr Leu Glu Glu 
15 10 15 

lie Gin Lys His Lys Asp Ser Lys Ser Thr Trp Val lie Leu His His 
20 25 30 

Lys Val Tyr Asp Leu Thr Lys Phe Leu Glu Glu His Pro Gly Gly Glu 

35 40 45 

Glu Val Leu Arg Glu Gin Ala Gly Gly Asp Ala Thr Glu Asn Phe Glu 
50 55 60 

Asp Val Gly His Ser Thr Asp Ala Arg Glu Leu Ser Lys Thr Tyr He 
65 70 75 80 

He Gly Glu Leu His Pro Asp Asp Arg Ser Lys lie Ala Lys Pro Ser 
85 90 95 

Glu Thr Leu lie Thr Thr Val Glu Ser Asn Ser Ser Trp Trp Thr Asn 
100 105 110 
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Trp Val He Pro Ala lie Ser Ala Leu Val Val Ala Leu Met Tyr Arg 

115 120 125 



Leu Tyr Met Ala Glu Asp 
130 



<210> 13 
<211> 363 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1)..(360) 

<400> 13 

atg cct aaa gtt tac agt tac caa gaa gtt gcc gaa cac aat ggc cca 48 

Met Pro Lys Val Tyr Ser Tyr Gin Glu Val Ala Glu His Asn Gly Pro 

1 5 10 15 

gaa aat ttc tgg att ate ate gat gac aaa gtt tac gat gtt tct caa 96 
Glu Asn Phe Trp lie lie He Asp Asp Lys Val Tyr Asp Val Ser Gin 

20 25 30 

ttc aaa gat gaa cat cca ggt ggt gat gaa att ata atg gat ttg ggt 144 
Phe Lys Asp Glu His Pro Gly Gly Asp Glu lie lie Met Asp Leu Gly 
35 40 45 
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gga caa gat get aca gaa age ttt gtc gat ate ggt cat tct gac gaa 192 
Gly Gin Asp Ala Thr Glu Ser Phe Val Asp lie Gly His Ser Asp Glu 
50 55 60 

gca ttg aga eta ctg aaa ggt tta tac att ggt gac gtt gac aag acc 240 
Ala Leu Arg Leu Leu Lys Gly Leu Tyr lie Gly Asp Val Asp Lys Thr 
65 70 75 80 

agt gag cgc gtt tct gtg gaa aag gta tct acc tct gaa aac caa agt 288 
Ser Glu Arg Val Ser Val Glu Lys Val Ser Thr Ser Glu Asn Gin Ser 
85 90 95 

aaa ggt agt ggt aca ttg gtt gtc ata ttg gec att tta atg eta ggt 336 
Lys Gly Ser Gly Thr Leu Val Val lie Leu Ala He Leu Met Leu Gly 
100 105 110 

gtt get tat tat ttg ttg aac gaa taa 363 
Val Ala Tyr Tyr. Leu Leu Asn Glu 
115 120 



<210> 14 
<211> 120 
<212> PRT 

<213> Saccharomyces cerevisiae 



6 6 
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<400> 14 

Met Pro Lys Val Tyr Ser Tyr Gin Glu Val Ala Glu His Asn Gly Pro 
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10 



15 



Glu Asn Phe Trp He lie lie Asp Asp Lys Val Tyr Asp Val Ser Gin 

20 25 30 

Phe Lys Asp Glu His Pro Gly Gly Asp Glu He lie Met Asp Leu Gly 
35 40 45 

Gly Gin Asp Ala Thr Glu Ser Phe Val Asp lie Gly His Ser Asp Glu 
50 55 60 

Ala Leu Arg Leu Leu Lys Gly Leu Tyr lie Gly Asp Val Asp Lys Thr 
65 70 75 80 

Ser Glu Arg Val Ser Val Glu Lys Val Ser Thr Ser Glu Asn Gin Ser 
85 90 95 

Lys Gly Ser Gly Thr Leu Val Val lie Leu Ala He Leu Met Leu Gly 
100 105 110 



Val Ala Tyr Tyr Leu Leu Asn Glu 
115 120 



[®i] 

mWm-B (S.cerevisiae) C>W£M%.T$ P h m 4 J y Z T V bffi (APHM4 
) <Z>m8&MmiZiStt Z> V y ( 31 P) NMRX^? N;i/&NMR^^fAtI^l/ 
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^? 2002-002396 ^ 

[02] 

ffi### (S.cerevisiae) CDg^^MS: 31 P -NMR(C £5 1 &7*-f :* - 

GAL 1 ^'n ; E-3t-a)T^JCPHM43t^$:3i^bfe^^X^.KS:^^ 
ibfephm4;>y^7f (APHM4 (gal 1-10 PHM4) ) v 
(S.cerevisiae) (Wild type) &t)t p h m 4 7 y 2 7 V bffi. 

(APHM4) <DfflM$mfc#V2>tfV U >S«€:H1 HmU<Dl$&;'VmfeLtc. 

[04] 

ffi^^S (S.cerevisiae) OD^^^ (±&) tphm4A»/^7f hi (T 
|£) Ji^-etlftllmMCDFeClg&iiDlfeYPDgi^iU #*>*lfc 
3n--l: 1 H-NMRtCj; 'JI^bfc^^t@t^So 
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0J!E4$ 2003-3008064 



[H4] 
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S3 



in.i'hii: A'tCC f niM\t 
: ?l IS I 



r.i ••• • 



iifk 
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ffiSE# 2003-3008064 



002—002396 



mm] 



1 



mUffi 2003-3008064 



2002 — 0 ,0 2396 



m m a 



[396020800] 
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